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One of t h e  s t a r t l i n g  f a c t s  of economjc l i f e  i n  t h i s  s e v e n t h  decade of  

t h e  20th  Century--and t h e  f i r s t  decade of t h e  Space Age--is t h a t  knowl- 

edge h a s  r e p l a c e d  n a t u r a l  resources  a s  t h e  primary f o r c e  c r e a t i n g  

r e g i o n a l  economic growth. 

But knowledge has no economic v a l u e  u n t i l  i t  i s  a p p l i e d .  And n o t  

on ly  i s  i t  becoming d i f f i c u l t  t h e s e  days t o  s t a y  on t h e  l e a d i n g  edge 

of technology: i t  i s  becoming even more d i f f i c u l t  to  e x p l o i t  t h e  

b e n e f i t s  of new technology e f f i c i e n t l y  i n  t h e  marke tp lace .  

When I was a boy, we bought o u r  g r o c e r i e s  from two h u c k s t e r s ,  who 

drove t h e i r  covered vans from farm t o  farm, s tocked  w i t h  a lmost  every-  

t h i n g  from p i n s  t o  h o r s e s '  harness .  The two of them v i e d  i n  o f f e r i n g  

p r i c e s ,  s e r v i c e ,  s e l e c t i o n ,  c red i t - -and  t h e  b i g g e s t  a l l - d a y  s u c k e r s  

t o  us  k i d s ,  These two hucks ters  watched e a c h  o t h e r  very  c l o s e l y .  To 

each ,  t h e  o t h e r  was t h e  competi t ion.  

But it was n o t  long b e f o r e  both were o u t  of bus iness- -v ic t ims  of t h e  

supermarket  and t h e  home food f r e e z e r .  

And our  iceman d i d n ' t  goeth because of compet i t ion  from a n o t h e r  ice-  

house.  H i s  undoing was t h e  e l e c t r i c  r e f r i g e r a t o r .  

The h u c k s t e r  and t h e  iceman t y p i f y  a phenomenon t h a t  may b e  t h e  most 

impor tan t  concern of i n d u s t r i a l  management i n  t h e  U . S .  today: yoU 

c a n ' t  t e l l  who vour competi torg s. --- 
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Suppose you rnake automobiles. Is another auto maker your competition? 

O r  i s  a big competitor of yours the  makers and operators of urban mass 

t r a n s i t  f a c i l i t i e s ?  

faster t r a i n s  we're talking about? Or t he  spread of shopping f a c i l -  

i t i e s ,  of f ices  and industry t o  the  suburbs and rural regions and t he  

"new towns"--reducing the  need f o r  t he  automobile? 

O r  the  a i rplane makers and the  a i r l i n e s ?  Or the 

- Or i s  your b ig  competitor--if you're i n  t h e  t ransportat ion business-- 

r e a l l y  the  man who i s  i n  the communications business? More and more, 

cer ta in ly ,  w e  are able t o  subs t i tu te  communication f o r  transportation-- 

and vice versa. 

If you make sai lboats ,  one of your competitors i s  the  man se l l i ng  

Oriental  rugs. 

not j u s t  from the  welding equipment producers, but from makers of 

precision cast ings,  high energy rate forming machines, p l a s t i c  molding 

producers, and others whose products eliminate or reduce the  need 

f o r  yours. 

If you make nuts and bol t s ,  you have strong competition 

The point i s  simply th i s :  

catalog your competition. 

You cannot, i n  today 's  complex society,  

This i s  t h e  Age of Alternatives--or, even more complicating, t h e  Age 

of Alternative Cmbinations. 

He'll choose--maybe not wisely--but he must choose. 

have not kept pace w i t h  t h e  var ie ty  of offer ings i n  t h e  marketplace. 

And t h e  buyer i s  very w e l l  aware of it. 

H i s  resources 
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'Ihe s e l l e r  looks upon this as market segmentation. I thin! that ' s  

the  wrong concept en t i re ly .  These a re  not segments--not nicely 

defined, easily categorized groups with readymade l i s t s  ot' desires .  

That kind of set of markets would be easy t o  serve. B u t  w e  lrnar 

that it i s  d i f f i c u l t  t o  serve prof i tab ly  w h a t  we generally c a l l  

"our segmented markets . " 
What w e  are r e a l l y  doing, I believe,  i s  recognizing t h a t  each buyer 

has a s l i g h t l y  d i f fe ren t  set of needs, desires ,  and objectives from 

thnt. nf any other biiyer. 

fe ren t ia ted  desires  that are shared i n  common by a s igni f icant  

number of people. 

And w e ' r e  beginning t o  ca t e r  t o  the  d i f -  

Consider a f e w  examples from indus t r i a l  mazkets, examined from the 

viewpoint of the buyer: 

B k e  something simple l i k e  put t ing a hole i n  a piece of metal. A 

f e w  years age, you had three or four  choices--dril l ing,  punching, 

sand cast ing,  perhaps. Today, you have m o r e  than 25 a l te rna t ives  

from which t o  choose. 

h i s  main competition today is  not from other producers of d r i l l i n g  

machines. I t ' s  from people who make powder metal par t s ,  from people 

who make e l e c t r i c a l  discharge equipment, and electrochemical machining 

devices, and electron beam equipment, and precision m e t a l  molding 

firms, and p las t i c  injection molding firms, and electrcmagnetic punch 

manufacturers. And tomorrow, h e ' l l  a l s o  have t o  contend w i t h  the  

laser, the  plasma arc ,  and t h e  ion stream. 

For t he  man who makes d r i l l i n g  machines, 



Now consider something a l i t t l e  more d i f f icu l t - - l ike  creat ing a 

desired s t ruc tu ra l  shape. The number of alternatives--and alternate 

combinations--mul.tiplies t o  t he  point where simply l i s t i n g  a l l  of 

them takes more time than is generally devoted t o  a decision on how 

t o  do it. So categorizing our competitors becomes im2ossible. And 

planning for  t h e  best investment demands a degree of technical  knowl- 

edge and socio-economic insight that f e w  organization can amass. 

We can ' t  judge the strengths and weaknesses of the competition today-- 

and therefore determine our awn strengths--on t r a d i t i o n a l  grounds. 

Factors i n  the  environment over which we have no d i r ec t  control-- 

technological and socio-economic trends--are, f o r  most manufacturers 

today, t h e  real determinants of t h e i r  future  growth and p r o f i t a b i l i t y .  

We cannot catalog our cmpetit ion.  

catalog our customers. 

Neither i s  it easy anymore t o  

Put yourself i n  the position of t he  man making l a se r s .  

t h e  technology inside out but  who knars t h e  numbers of possible 

applications f o r  the laser? 

market priorities--how can you t e l l  who your customers w i l l  l i k e l y  

be and rank them i n  order of importance so you can give each the  

r e l a t i v e  marketing emphasis it deserves? 

your research and development p r i o r i t i e s  most productively? 

you have t o  bet--to a degree-on the ingenuity of the poten t ia l  user. 

you won't s e l l  f o r  a task; you w i l l  attempt t o  stimulate the  u s e r ' s  

You know 

Huw can you decide where t o  place your 

How can you even a l loca te  

You can ' t .  
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thought. You w i . 1 1  s e l l  a capabi l i ty  i n  m y  cases, ra ther  than hard- 

ware. 

devices resu l t ing  from it. 

You w i l l  give the use r  knowledge and h e ' l l  suggest possible 

It i s  no longer realistic t o  t a l k  about the  " t e x t i l e  industry" or 

l'machine too l  industry" o r  even the  "auto industry." The t e x t i l e  

industry i s  now pa r t ly  chemical, p a r t l y  p l a s t i c ,  pa r t ly  natural  f iber ,  

pa r t ly  paper, p a r t l y  metals, and a conglomeration of other things 

thrown in.  

e lectronic ,  p a r t l y  mechanical, pa r t ly  chemical, p a r t l y  aerospace, 

pa r t ly  magnetics, par t ly  hydraulics, p a r t l y  explosives, p a r t l y  metal- 

lurgy, pa r t ly  p l a s t i c  forming. 

The machine tool industry is now p a r t l y  e l e c t r i c a l ,  p a r t l y  

The automotive industry's  only remaining foca l  point is  assembly. 

Otherwise, i t ' s  a great conglomeration of almost every mass-produced 

material known t o  man. 

available f o r  comparison with the  input-output data  based on t h e  

1958 census, some dramatic and fw-reaching s h i f t s  w i l l  show them- 

selves i n  the  r e l a t i v e  dependencies of other industr ies  on the  auto- 

motive market. 

And when t h e  1963 input-output data  become 

Nearly all of these changes are technological i n  origin.  

impact is  increasingly d i f f icu l t  t o  assess. 

it w e  must i f '  w e  are t o  have any sound basis f o r  investment analysis,  

product planning, market planning, or corporate divers i f icat ion.  It 

!he economic 

But attempt t o  measure 
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becomes obvious, then,  that perhaps the most inportant determinant of 

future  corporate success may today be the qual i ty  and relevance of the 

information coming into your organization from the outside. 

The increasing pace of technological change only adds t o  the  problem. 

Consider filament winding of reinforced plastics--something almost 

unheard of a short  decade ago. The advent of filament winding has 

put p l a s t i c s  i n to  competition, not only with metals, but with presses, 

welding equipment, nechanical fasteners, and material handling equip- 

ment. 

making automobiles of reinfarced p l a s t i c s ,  a poss ib i l i t y  t h a t  i s  not 

t e r r i b l y  remote. 

whole body shell i n  one piece, then cut it apart .  

t ha t  does t o  not only  the  steel industry, but t o  sales a€' presses, 

dies ,  welding devices, and the  material handling equipment now re- 

quired t o  p u l l  together all of the d iscre te ly  produced sheet metal 

par ts .  

p l a s t i c s  as  an important canpetitor. 

Consider, f o r  example, w h a t  the effects wo.;ld be if we began 

?he way i t  might be done would be t o  produce the  

Consider w h a t  

So, of course, the  welding industry must look upon reinforced 

Obviously, predicting the implications of change is  now more d i f f i c u l t ,  

requiring better information, and better analysis. 

what markets will be most affected by the l a t e s t  discovery i n  the  

laboratory? An idea developed i n  one industry, occupation, or region 

frequently has i t s  most significant impact i n  another industry, 

occupation, or region. 

How can you t e l l  
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Every new technical imovation i s  l i k e  a pebble dropped in to  a pool; 

the r ipp les  spread out. But today, the pebbles a re  ra in ing  in to  the  

pool; the r ipples  a re  buckling against  one another, overlapping, or! 

one another, joining forces t o  become la rger  r ipples ,  creat ing by 

their  force and dynamic movement new r ipp les  under the surface that 

break fo r th  t o  the surface and eradicate other r ipp les  while they 

a re  s t i l l  forming. 

That's the e f f ec t  of technology i n  the marketplace i n  the  middle of 

the 20th Century. 

We can ' t  catalog our competition. We can ' t  i den t i fy  our custamers. 

We can ' t  predict  w i t h  great accuracy w h a t  forces w i l l  bear upon the 

success or f a i l u r e  of t he  new product idea we are  working on i n  cbur 

development lab.  

these e f fec ts .  

t o  be. 

relevant information from outside the f i r m .  

But we can take same of the steps toward gauging 

We can plan; i t ' s  j u s t  more d i f f i c u l t ,  than  it used 

And obviously, it demands an aggressive program t o  obtain 

Knowledge i s  becoming a competitive resource of greater  importance 

than r ive r s  and harbors or r a w  materials. 

corporations must begin t o  devote the same at tent ion t o  technical 

The time may be here when 

intel l igence and technoeconomic analysis t h a t  they have been devoting 

t o  production and sel l ing.  



Everybody today has ii siioppping l i s t  of the b i g  new m r k e t s  of t he  '60s 

and t h e  u m e t  needs t h a t  w i l l  c rea te  new inarkets--water po l lu t ion  con- 

t r o l ,  a i r  pol lut ion control, inass transit, ocean exploi ta t ion,  heal th  

care,  crime prevention. 

Rut  who vili. bcnefi t?  There aze no indus t r ies ,  per se, i n  existence 

speciTical1.y t o  serve those needs. 

technology, understands the p o l i t i c s  and sociology, and can foresee 

the  economic implications--and then create  the  r i g h t  strategy t o  

make money w i t h  t h a t  knowledge. 

It b o i l s  down t o  who has the  - 

'hchnology can be a powerful t o o l  t o  control  t he  forces  or conditions 

of nature, but it also has great influence on t h e  forces  of economic 

development . 

When a technical revolution impinges on a company not ready or Eble 

t o  dea l  w i t h  it, the energies of t h a t  company nust be spent t o  solve 

the  problems the  new technology has created. But if those involved 

can an t ic ipa te  the  uses and implications of advanced technology, or 

socio-economic trends,  or  a l l  the  subt le  changes i n  the  environment 

that create  econmic opportunities, then the company's energies can 

be devoted t o  a lucrat ive exploitation of change. 

corporate securi ty  can be the s e a t e s t  of a l l  r i s k s  while t he  quest 

f o r  new opportunity can be the  surest road t o  securi ty .  

The quest f o r  
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A number of our leading economists a r e  c red i t ing  technological advance 

as the key source of our econamic growth today. 

80 t o  90 per cent of productivity increases a re  a t t r i bu tab le  t o  new 

technological inputs. Think of the implications f o r  a moment. It 

means tk-t great emphasis i n  any program f o r  long term growth must 

focus on technical  change and the f ac to r s  t h a t  obstruct or p rmote  it. 

Some of them believe 

The most important determinant of corporate success today may wel l  be 

the qua l i ty  and relevance of new informstion coming i n t o  the orga- 

nization. The successful organization then must devote an increasing 

amount of e f f o r t  t o  t he  task of plugging itself i n t o  a l l  of the  r i g h t  

grapevines. 

The companies tha t  succeed w i l l  be the  ones tha t  bui ld  superior 

technological bases for themselves by taking the  r e s u l t s  of research 

from many industr ies ,  many discipl ines ,  many regions--& synthesizing 

a l l  of that knowledge into new products and services t o  f i l l  t he  

voids i n  the  ever changing puzzle of human and i ndus t r i a l  need. 

today's market, nothing se l l s  l i k e  new technology. In  the 1965 

market, if you can ' t  say your product i s  "new and improved, I' you had 

better be ready t o  say "20 per cent of'f. I '  

In 

If one could stand high above the  stream of history--to view it 

several  decade6 at a time instead of' minute by minute as we do-- 

we would l i k e l y  do a better job a€' planning. Because w e  w o u l d  see, 
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fo r  exwpple, that the volume of new s c i e n t i f i c  and technological 

information generated i n  t h e  last dozen years--the amount now 

enter ing the stream--is as great as cll such information generated 

throlrghout a l l  of previous his tory.  

stream now is double w h a t  flowed i n  frm the  t r i b u t a r i e s  j u s t  e ight  

or t e n  years  backstream. 

The amouri+, flaring i n t o  t h a t  

I l i k e  t o  look upon the  pace of change i n  terms of l i f e  spans. 

It would require only 800 people t o  span the last 5O,OOO years of 

man's existence. 

h i s to ry  of mankind together i n  one hote l  for a cockta i l  party. 

A small enough group that we could br ing the  whole 

But, of those 800 people, 650 would have spent t h e i r  l ives i n  caves 

or  something worse. 

Of those 800 people, on ly  the  last 70 hEsd any ef fec t ive  means of 

communicating w i t h  one another. 

Only the  last s ix  ever saw a printed word. 

Only the last six could measure heat and cold. 

Only the  last four could measure time with any precision. 

Only the last used an e l e c t r i c  m o t o r .  

Almost everything t h a t  makes up our material  world has been developed 

within the l i f e  span of the 800th person. 
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Let's It-ci, ,L:, cisfit 0:' them t;c see what wtts  tke t i m e  lag--roughly-- 

between discovery and applications. 

For t he  e l ec t r i c  motor, discovered i n  le21 and applied i n  1886, 

the  time l a g  was 65 years.  

For the vacuum tube, applied i n  1915, 33 years. 

- m e  ot'ners ; 

X-ray Tubes 1895 1913 18 y e a s  

Nuclear Reactor 1932 1942 10 years 

R a d a r  1935 1940 5 y e a s  

Transistor 1948 1951 4 years 

2 years Solar Battery 1953 195 5 

Integrated Circuitry: 

by-side w i t h  applied research and development. 

Applicaticn has proceeded p r e t t y  much side- 

So the  time between t h e  development of new knowledge and i t s  impact 

i n  the market place i s  shortening dramatically. But the  time re- 

quired f o r  the diffusion of new technology---the span from the  t i m e  

t he  first potent ia l  user  adopts an item u n t i l  the  time the whole 

industry has accepted it--may not have shortened at  al l .  We don't  

have adequate data on that  question so the marketing mazl has more 

reason today than  ever t o  be concerned with technological change. 



But what i s  someone from the >JationaL Acrona~it-ics and Space 

Administration doir?g tal-king about this rpesLi on. 

i s  simple. 

The answer 

We .are t r y i n g  t o  help solve t h e  problem. We're 

try5ng t o  mite it eas ie r  f o r  companies a d  other organizations 

t o  rapidly Qbtain relevant new information. 

The Space Act of 1955 charges NASA w i t h  the respons ib i l i ty  t o  

disseminate as widely as p rac t i ca l  and appropriate the informa- 

t i o n  r e su l t i ng  from i ts  a c t i v i t i e s .  The NASA response has been 

the  Technology Util izat ion Progam. 

!&!e t h ink  t he re  =e f m r  very g o d  reasons f o r  such a grogram: 

1. We hope t o  maximize the r e tu rn  on the public investment 

i n  aerospace research and development by bringing about 

secondary uses for the  r e s u l t s  of that R&D. 

We are t ry ing  t o  shorten the time gap between the discovery 

of new knowledge and i t s  e f fec t ive  use i n  t h e  commercial 

marketplace. 

Importantly, we are seeking t o  move new knowledge across 

discipl inary and industry l i n e s  as w e l l  a s  regional l i nes  

and l i n e s  of market orientation. 

In  the process of meeting those three objectives, w e  hope 

t o  learn haw best t o  bring about the t ransfer  of technology. 

2. 

3 .  

4. 

!&,at latter is  an important point because the Technology Ut i l iza t ion  

Program, l i k e  most NASA e f f o r t s ,  i s  experimental. 
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Why then, should NASA be one of the agencies of the Federal 

Government engaged i n  such a program? Let m e  remind you that 

i f  you are going t o  transfer technology, i t ' s  an awf'ully good 

idea t o  have same technology t o  t ransfer .  

Furthermare, as much experimentation and e f fo r t  is required on 

the input side of t h i s  business as on the output side. We are 

seeking t o  help bring about a broader feel ing of responsibi l i ty  

on the  pa r t  of those who generate new knowledge-asking them 

t o  bear a share of the responsibil i ty for  the documentation, 

cammunication, and application o f  t h a t  knowledge. 

hreryone assumes that we have the  science and technology needed 

t o  solve many of our ser ious  problems today--pollution control, 

waste disposal, urban re-design, mass t r ans i t ,  e tc .  But be- 

cause knuwledge ex i s t s  does not mean it is available.  

of w h a t  is knuwn ex i s t s  i n  forms that are  unin te l l ig ib le  and 

places t h a t  axe inaccessible--not--yet--articulated concepts 

i n  people's m i n d s ,  scrawl6 i n  laboratory notebooks, data that 

has not been converted t o  inf'onnation, solutions t o  problems 

devised by an individual engineer and never documented or 

cannunicated. Moreover, re la ted pieces of information ex i s t  

i n  t o t a l l y  unrelated places. 

Much 
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We i n  NASA feel  a responsibility t o  bring t h i s  knowledge together-- 

i n  a common system. 

t o  invest tha t  knowledge i n  a bank from which anyone else can 

We are asking the generators of new knowledge 

w i t h d r a w  it. 

As a re su l t  of the NASA Technology Uti l izat ion Program, perhaps, 

m o r e  people are beginning t o  recognize tha t  one of t h e  great 

industr ia l  challenges of our time i s  t o  seek out and t o  make 

bet ter  use of w h a t  we already know, 

professionals are  recognizing t h a t  the  t ransfer  and cammunication 

of infarmation i s  an inseparable par t  of research and development. 

Establishing a dynamic equilibrium between the production of 

knowledge and i t s  effective economic use consti tutes one of the 

c r i t i c a l  i n t e l l e c t d  challenges t h i s  nation faces i n  the  second 

half' of the  Twentieth Century. 

Also, perhaps, more technical 

A t  NASA, w e  are attempting t o  

meet that challenge. 

To accomplish our national space objectives i n  science and 

technology, w e  are adapting much of' w h a t  we know t o  new and 

varied purposes. 

unknuwn t o  develop new knowledge that i s  required t o  meet these 

goals, And, we are attempting t o  assure that t h i s  haxd-won 

knowledge i s  integrated into our industr ia l  and educational 

complex. 

We we a lso  preesing a t  the f ron t i e r s  of the 


